West Nile virus encephalitis: sequential histopathological and immunological events in a murine model of infection.
West Nile virus (WNV) has emerged as an important cause of encephalitis in humans and horses in North America. Although there is significant knowledge about the pathogenesis of disease caused by this flavivirus and about the immunity against it, no reports exist describing the sequence of pathological changes and their correlation to the immune response in the brain following infection with WNV. In this report the authors describe the major histopathological changes, as well as changes in cytokine and chemokine expression, in brains from WNV-infected C57Bl/6 mice. During the course of infection skin, spleen and kidney were all sites of WNV replication before virus reached the brain. In brain, increased expression of the chemokines monocyte chemoattractant protein (MCP)-5 (CCL12), interferon gamma inducible protein 10 (IP-10; CXCL10), and monokine induced by gamma interferon (MIG; CXCL9) preceded the expression of interferon gamma (IFN-gamma) and tumor necrosis factor alpha (TNF-alpha), which have previously been considered to be key early cytokines in the pathogenesis and immune response of WNV encephalitis. These results suggest that the chemokines MCP-5, IP-10, and MIG are important triggers of inflammation in brain due to their early up-regulation following WNV infection.